As ravens have pronounced learning capabilities, especially in the vocal domain, cultural transmission might be a relevant factor affecting the composition of their vocal repertoires. We investigated how important cultural transmission is in establishing a raven's vocal repertoire and whether there are different pathways of transmission. We studied individually known free-ranging breeding pairs whose vocalizations were recorded during interactions with a caged pair. The mean repertoire size of these vocalizations was 12 call types per individual (from 79 types recorded from 74 individuals), with no difference between the sexes. In 81% of individuals the repertoire was composed entirely of calls also used by other individuals. Analysis of the distribution of call types among individuals regarding sex, partnership and neighbourhood and aspects of the geographical distribution of calls showed that the main pathway of cultural transmission was within the sexes. In addition, transmission occurred between pair partners, as well as between neighbouring and more distant pairs. About 40% of the calls in a raven's repertoire were transmitted within a sex and 10% between pair partners. Any two given birds in the population shared on average 20% (0-77%) of their calls. Cultural transmission within the sexes led to a pronounced sexual dimorphism in vocal behaviour. 
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Vocal learning seems to be common in all songbird species (reviewed by Kroodsma & Miller 1982 , 1996 Catchpole & Slater 1995) Depending on who learns from whom, the spread of behaviour among individuals by social learning, that is cultural transmission (e.g. Whiten & Ham 1992; Heyes 1993; Avital & Jablonka 2000) , may follow different pathways. The above examples reveal transmission of vocalizations between neighbours, within the sexes (male-male and female-female), unidirectional transmission within pairs (male-female) and transmission independent of the sex.
The variability of individuals' repertoires depends on how many vocalizations are affected by cultural transmission and on the pathways of transmission. Most studies have concentrated on male songs. However, in species with pronounced learning capabilities, cultural processes might affect the whole vocal repertoire. Accordingly, different pathways of cultural transmission might occur.
For several reasons the raven is a good species for investigating the influence of cultural processes on Rohrmatt 24, Switzerland (email: peter.enggist@gmx.net 
